In recent years, much progress has been made in understanding how animals control their overall body size -or in other words -why an elephant is larger than a mouse [1-3]. However, rather less is known about how animals control the shape of their body parts, for instance, why are our legs longer than our arms, or why do elephants have longer noses than mice? This is not simply a problem of scale, One mechanism by which organisms control the shape of growing organs is by regulating the orientation of cell divisions. This occurs in the Drosophila wing under the control of genes previously implicated in regulating cell polarity. 
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In recent years, much progress has been made in understanding how animals control their overall body size -or in other words -why an elephant is larger than a mouse [1] [2] [3] . However, rather less is known about how animals control the shape of their body parts, for instance, why are our legs longer than our arms, or why do elephants have longer noses than mice? This is not simply a problem of scale, but one of relative dimensions. A recent paper in Current Biology [4] examines this issue in the Drosophila wing, and concludes that the orientation of cell divisions plays a major role in determining organ shape; notably, some of the genes that are known to control the polarity of the wing hairs also control the growth of the wing by regulating the orientation of cell divisions [4] .
In order to control the shape and size of an organ, it is necessary that an animal can measure the dimensions as the organ grows, and that it can stop growth in each axis at the appropriate time. How this is achieved is largely mysterious, but one compelling model holds that cells regulate their growth in response to the steepness of a morphogen gradient [2, 3] . As the organ grows, the steepness of the gradient is reduced until it passes a threshold after which growth is arrested. Interestingly, there had long been evidence that gradients are also responsible for determining the polarity of cells within a tissue [5, 6] . Accordingly, it has been speculated that in fact the same gradient signals might coordinate tissue growth and cell polarity [2] (Figure 1) .
During organ growth, the dimensions in a particular axis can be altered in two main ways. First, cells can be rearranged. Second, the orientation of cell divisions can be controlled. Hence, genes that regulate the orientation of mitotic spindles might also play a role in determining organ shape. There is a clear link between spindle orientation and cell polarity, as many genes control both processes [7] . Furthermore, cell movement and rearrangement also requires cells to polarise correctly. Indeed, at least one pathway which controls cell polarity acts to modulate tissue shape by regulating both polarised cell movement and the orientation of cell divisions. This is a conserved non-canonical Wnt pathway, known as the planar polarity pathway.
The planar polarity pathway was first characterised in Drosophila, where it is required for the polarisation of diverse structures such as the ommatidia in the eye and the hairs on the surface of the wing [8] ; it also regulates the division orientation of sensory organ precursor cells of the peripheral nervous system [9, 10] . During gastrulation of vertebrate embryos, the planar polarity pathway regulates axis elongation by orienting cell intercalation [11] and -as has been reported recently -by controlling the orientation of cell division [12] . Thus, the planar polarity pathway might be a good candidate for controlling organ shape in the Drosophila eye and wing; but, loss of pathway activity has a negligible effect on eye and wing shape, indicating that other pathways must be at work.
As ever, Drosophila is an ideal model system for addressing this question, due to the wealth of mutations available that alter morphogenesis. Two such mutations that alter wing shape are dachsous (ds), originally identified by Bridges in 1917 [13] and fat (ft) discovered by Mohr in 1923 [14] . In the control of wing shape, ft and ds interact with each other and with the related gene four-jointed (fj) [15, 16] . More recently, these three genes have also been found to affect hair polarity in the wing [17, 18] . It has been speculated in the past that fj might control wing shape by controlling oriented cell divisions, and more recently that fj, ds and ft might affect both cell polarity and tissue growth via common mechanisms [19] [20] .
Baena-López and colleagues [4] have now studied the orientation of cell divisions in the developing Drosophila wing and show that One mechanism by which organisms control the shape of growing organs is by regulating the orientation of cell divisions. This occurs in the Drosophila wing under the control of genes previously implicated in regulating cell polarity. 
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Dispatches
Organ Shape: Controlling Oriented Cell Division rather than being random, cell divisions are highly orientated, in a fashion that strongly correlates with the growth of the long (proximodistal) axis of the organ. Furthermore, through clonal analysis, they show that daughter cells maintain the alignment conferred on them by the axis of mitosis, which is again consistent with the idea that oriented cell division contributes to proximodistal growth. Importantly, disrupting ds or ft activity, either in the whole wing or just within groups of cells, abolishes the ordered orientation of cell division, which correlates with the shorter and broader wings seen in these mutants (Figure 2) .
When extending this work to the eye, they found that oriented cell divisions are a characteristic of growth in this tissue. Once again this is under control of the ds and ft loci. Interestingly, not all tissues show this phenomenon. The thorax of the fly is formed from the same group of cells -the wing imaginal disc -as the wing itself; however, in the thorax there is no evidence of oriented cell divisions, perhaps correlating with the squarer, less elongated shape of the adult thorax. Thus ds and ft appear to provide tissue specific control of organ shape via regulation of oriented cell divisions. Notably, the affected tissues appear to be the same ones in which ds and ft control other aspects of cell polarity.
As ds and ft affect both cell polarity and oriented cell division in the same tissues, at least in the eye and the wing, this raises an important question: do ds and ft control these processes independently, or are they intinsically linked? The control of cell polarity is thought to be mediated via gradients of activity of Ds and Ft [8] . It is conceivable that the same gradients of activity could be separately used to determine mitotic spindle orientation. However, a more parsimonious model would be that gradients of Ds and Ft activity only control mitotic spindle orientation. After cell division, the daughter cells would then 'remember' the polarity conferred on them by their oriented division, and this memory would be subsequently used for other cell polarisation events, such as ommatidial rotation in the eye and hair orientation in the wing.
Clearly, ds and ft are not the only genes involved in determining organ shape in the Drosophila wing and eye. Rather, in the same way as non-canonical Wnt signalling affects axis elongation in vertebrate embryos, but not in the Drosophila wing, it seems likely that there will be many different pathways which act in specific tissues at specific stages of development. How many of these pathways will also be involved in regulating cell polarity remains to be discovered. Nevertheless, the interface of research on cell polarity and organ shape is likely to prove a fertile area for further discovery. 
